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Absorption— 
of polar and non-polar liquid, 144. 
oil, by soils, 143. 
Agricultural Fair (book review), 160. 
Albite, dehydration curve, 260. 
Alfalfa— 
composition, 191. 
nodulation on, 455. 
root development, 449. 
Algae and their Life Relations (book review) 
154. 
Alizarine red adsorption by alumino-silicates, 
388. 

Alkali soil, swelling of columnar, 276. 
Alumina, extraction from red soils, with 5 
per cent potassium hydroxide, 406. 

Alumino silicates— 
alizarine red adsorption by, 388. 
methylene blue adsorption by, 387. 
size of ions found, 266. 
Aluminum toxicity, 459. 
Amino— 
acids in cultures of legume organisms, 182. 
nitrogen formation by Azotobacter, 114. 
Ammonia— 
formation by Azotobacter, 81, 114, 117. 
gas for Azotobacter, 89. 
Ammonification of fixed nitrogen substrates, 
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Amphiboles, base exchange, 373. 
Amphoteric electrolytes, dissociation, 418. 
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exchange of, in podzols and forest brown 
soils, 298. 
loss from soil, 189. 
of common crops, 191. 
Anorthite, dehydration curve, 260. 
Atterberg constants, relationship to coeffi- 
cient of static friction, 8. 
Azalea growth and soil reaction, 71. 
Azotobacter— 
ammonia formed by, 81. 
anaerobic conditions, effect on ammonia 
formation by, 94, 98. 
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Azotobacter—(continued) 
cyanide, effects on ammonia formation by, 
112. 
gas phases used in study of, 84. 
growth— 
in presence of synthetic humic acid, 337. 
measuring, 85. 
hydrogen gas, effect on, 87. 
inhibition of ammonia formation by, by 
organic substrate, 105. 
mechanism of ammonia formation by, 117. 
nitrogen and ammonia in media for, 89. 
oxygen, effect on, 87, 96. 
pasteurization, effects on ammonia forma- 
tion by, 111. 
sulfur requirements by, chroococcum, 197. 
temperature, effect on ammonia formation, 
by, 110. 
toluene, effects on ammonia formation by, 
112. 
Bacteriological examination (direct) of the 
soil, 53. 
Barium— 
bentonite, properties, 29. 
clays, properties, 29. 
Base exchange— 
capacity— 
of amphiboles, 373. 
of bauxite, 373. 
of bentonite, 28, 375. 
of brown forest soil profile, 297. 
of clays from several soil series, 28. 
of chlorite, 373. 
of feldspars, 369. 
of kaolinite, 373. 
of mica, 372. 
of permutite, 370. 
of podzol profile, 297. 
of talc, 373. 
of zeolites, 370. 
relation of, of soil colloids to planar 
water, 272. 
conditions essential for, 369. 
crystal structure and, 367. 
relation to SiO2/Fe.Oy ratio, 426. 
Bases—see also Base exchange. 
effect on physical properties of soils, 13. 
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Bases—(continued) 
replaceable— 
analysis for, 17, 21. 
method of determining, 17. 
of red soils, 406, 407. 
Bauxite, base exchange, 373. 
Beidellite— 
base exchange, 375. 
dehydration curve, 261. 
Bentonite, dehydration curve, 261. 
Bentonites— 
base exchange, 375. 
hygroscopic moisture, 445. 
physical properties, 18, 29. 
saturation with various cations, 29. 
surface behavior, 25-32. 
Benzene, behavior of soils in, 143. 
Biochemistry, Annual Review (book review), 
157. 
Biotite, base exchange, 372. 
Blueberry nutrition, 341. 
Bluegrass hay, composition, 191. 
Brown forest soils— 
adsorption of dyes by, 391. 
cation exchange capacity, 297. 
cataphoresis in, 299. 
combining capacity, 302. 
electrodialysis, 299. 
exchange neutrality, 302. 
studies on, 295, 383. 
ultimate pH, 301. 
Cabbage, composition, 191. 
Calcium— 
bentonite, properties, 29. 
carbonate, speed of reaction between, and 
soil, 362; see also Lime. 
clays, properties, 29. 
loss from soils, 189. 
replaceable— 
effect on physical properties of soils, 13. 
in red soils, 406, 407. 
relation to pH, 453. 
Capillary— 
condensation in an ideal soil, 209. 
phenomena in water absorption, 144. 
rise of water in a small column, 209. 
Carbon— 
changes in Hawaiian soil, 323. 
nitrogen ratio in Hawaiian soils, 315. 
Carbonic acid, apparatus for determining, in 
soils, 433. 
Cataphoresis in podzol and brown forest soils, 
299, 385. 
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Cations— 
effect on growth of corn in culture solu- 
tions, 478. 
exchange capacity for, magnitude of, 296. 
loss from soil, 189. 
of common crops, 191. 
Cellulose decomposition from pineapples, 
S21. 
Chernozem, swelling, 276. 
Chlorite— 
base exchange, 373. 
dehydration curve, 262. 
Citrus—see also Lemon, Orange. 
bark, phosphorus in, 252. 
leaves— 
mottling and fertilization, 247. 
phosphorus content, 246. 
phosphorus content, and factors affecting 
it, 239-256. 
Clays— 
particles of, nature of surface, 272. 
plasticity number of, and coefficient of 
static friction, 10. 
saturation with various cations, 29. 
surface behavior, 25-32. 
Clover, composition, 191. 
Colloidal— 
clays, physico-chemical properties, 28. 
complex, nature as expressed by its ionic 
exchange capacity, 296. 
sulfur, in media for Azotobacter, 200. 
Colloids— 
dye absorption by soil, 383. 
hydration of soil, in relation to crystal 
structure, 259-274. 
particles— 
electrical surface structure, 27. 
thickness of the ionic atmosphere 
around, 25, 28. 
soil— 
base exchange, 374. 
discussion, 270. 
swelling of soil, 140. 
Corn— 
composition, 191. 
nutrition studies, 469. 
Cowpea hay, composition, 191. 
Culture solutions— 
for corn, 469. 
statistical consideration of data, 479. 
Cyanide, effect on ammonia formation by 
Azotobacter, 112. 
Dickite, dehydration curve, 262. 
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Electrodialysis— 
in podzol and brown forest soils, 299. 
of soil, 204. 
Electrolytes, effect on soil swelling, 275. 
Erosion control, 231-238. 
Europe, Peasant (book review), 159. 
Exchange neutrality— 
of brown forest soils, 302. 
of iron silicates and phosphates, 424. 
of podzols, 302. 
Feldspars, base exchange, 369. 
Fertilization, soil, and mottling of leaves in 
citrus, 247, 249. 
Fertilizers— 
effect upon electrodialyzable manganese, 
203-208. 
for citrus, and their effect on mottling of 
leaves, 249. 
Influence on the Flora of Permanent Sod 
(book review), 154. 
Flowers of lemon, phosphorus content, 239. 
Forest— 
brown, soils, 295; see also Brown forest 
soils. 
cover of western Washington, 36. 
litter, leaves of, composition, 193. 
Fungi, mycorrhiza, in acid soils, 193. 
Glucose— 
determination in media for Azotobacter, 
85. 
effect on ammonia formation by Azoto- 
bacter, 89. 
use for Azotobacter media, 87. 
Heat of wetting— 
of bentonite, 28. 
of clays from several soil series, 28. 
Hemicellulose, decomposition from pine- 
apples, 321. 
Halloysite, dehydration curve, 261. 
Humic acid— 
preparation, 333. 
response of Rhizobia to natural, 333. 
Humus— 
iron podzol profile, 391. 
Origin, Chemical Composition, and Im- 
portance in Nature (book review), 
395. 
Hydrogen— 
bentonite, properties, 29. 
clays, properties, 29. 
ion-concentration (pH)— 
antimony electrode for, determination, 
123. 
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Hydrogen— 
ion concentration (pH)—-(continued) 
effect on ammonia formation by Azoto- 
bacter, 93, 109. 
formula for calculating, 127. 
of acid soils, 331. 
of calcareous soils, 330. 
of cultures of nodule organisms on car- 
bohydrate media, 172. 
of minerals as affected by grinding, 375. 
of soil in relation to root development 
451. 
relation to replaceable calcium, 452. 
ultimate, of podzols and brown forest 
soils, 301. 
oxygen gas in Azotobacter medium, 87. 
Hydrometer method for measuring purity of 
marls and lime, 132. 
Hygroscopicity of clays and bentonite, 28. 
TIons— 
atmosphere in clays, 31. 
clays saturated with various, properties of, 


29. 

exchange in iron and aluminum silicates, 
417. 

hydration, effect on exchange of divalent 
ions, 29. 

polarization effects on exchange of 
divalent, 29. 


Iron— 
humus podzol, 391. 
phosphates, ion exchange, 417. 
silicates, ion exchange, 417. 
Kaolinite— 
base exchange, 373. 
dehydration curve, 261. 
Laterite— 
basic hydrolysis in, weathering, 295. 
coefficient of static friction in, 6. 
Legumes— 
absorption of bases by, 192. 
root nodule organisms of wild, 167. 
Lemon, phosphorus content of, fruits, 240. 
Lignin in the decomposition of pineapples, 
321. 
Lime— 
effect on electrodialyzable manganese, 203. 
purity, method of testing, 131. 
requirement of soils, method of determin- 
ing, 361. 
speed of reaction between, and soil, 362. 
status, concept, 361. 
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Lithium— 
bentonite, properties, 29. 
clays, properties, 29. 
Magnesium— 
exchangeable, in red soils, 406, 407. 
loss from.soils, 189. 
Manganese, electrodialyzable, as affected by 
fertilizers and lime, 203. 
Marls, purity, method of testing, 131. 
Marsh and Swamp Culture (book review), 
165. 
Methylene blue, adsorption by alumino- 
silicates, 387. 
Mica, base exchange, 372. 
Microorganisms— 
clusters, in cultivated soils, 60. 
filmy colonies, 57. 
hyphomyecetes, 58. 
media for, of legumes, 172. 
protozoa, 58. 
Rhizobia, response to humic acid, 333. 
schizomycetes, 57. 
streptothrices, 58. 
Microscopic investigations of soil swelling, 
275, 283. 
Millet hay, composition, 191. 
Minerals— 
dehydration curves of selected, 261. 
grinding, effect on hydration, 263. 
hydration of, and soil colloids in relation 
to crystal structure, 259. 
Moisture— 
equilibrium in soil, 351. 
hygroscopic, in soils, 443. 
Muck, hygroscopic moisture, 445. 
Muscovite, base exchange, 372. 
Mycorrhiza, see Fungi. 
Nitrate— 
depletion, 188. 
loss from soil, 189. 
nitrogen intake by plants, 69. 
Nitrification— 
process and plant nutrition, 187-195. 
significance in soils, 194. 
solvent action, 187. 
Nitrogen— 
amino, formation by Azotobacter, 114. 
ammonia, formation by Azotobacter, 114. 
available, in Hawaiian soil, 324. 
changes in Hawaiian soil, 323. 
fixation in the presence of sulfur, 198. 
nitrate, accumulation in plants, 69. 
Nodule organisms of certain wild legumes, 
167-185; see also Legumes. 
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Nutrient solution, growing citrus in, 244. 
Nutrients, available, in soil, plants as indi- 
cators for, 67. 
Oil, absorption by soils, 143. 
Orange, phosphorus content of, fruits, 241. 
Organic— 
matter— 
alcohol-soluble fraction, 320. 
changes in Hawaiian soil, 323. 
ether-soluble fraction, 319. 
hot-water-soluble fraction, 319. 
method (Walkley and Black) for deter- 
mining, 47. 
pineapple trash, decomposition, 315. 
substrate, effect on ammonia formation by 
Azotobacter, 105. 
Orthoclase, dehydration curve, 260. 
Pecan rosette and zinc in soils, 329. 
Permutite— 
base exchange, 369. 
dehydration curve, 260. 
Phosphate iron, ion exchange, 417. 
Phosphorus— 
available, estimation of, 33-34. 
content— 
of citrus, 239. 
of shot soil, 42. 
Fixation in Soils: II. Investigations in 
Western Norway (book review), 155. 
intake by plants from dry and wet soil, 69. 
soluble, change in, of Hawaiian soils, 323. 
Pineapple trash, decomposition, 315. 
Plants— 
absorption of nutrients by, in acid soils, 
193. 
and Human Economics (book review), 160. 
Annotated Bibliography of the Low Tem- 
perature Relations of (book review), 
164. 
composition, as indicative of their nutri- 
tion, 190. 
Economic, Handbook of Fertilizing Agri- 
cultural (book review), 155. 
legume, root nodule organisms on a series 
of, 172. 
nitrate intake by, from dry and wet soil, 69. 
nutrition, and the nitrification process, 
187-195. 
phosphorus intake by, from dry and wet 
soil, 69. 
potassium intake by, from dry and wet 
soil, 70. 
Plasticity— 
relation to movement of water molecules 
at the solid-liquid interface, 11. 
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Plasticity—(continued) 
studies, indication of a geometrical plant 
structure of clays by, 30. 
Podzols— 
acid hydrolysis in, 295. 
adsorption of dyes by, 391. . 
cataphoresis experiments with, 299, 385. 
cation exchange capacity, 297. 
combining capacity, 302. 
electrodialysis, 299. 
exchange neutrality, 302. 
iron, cation exchange capacity, 297. 
studies on, 295, 383. 
ultimate pH, 301. 
Potassium— 
available, changes in, in soil, 323. 
intake by plants from dry and wet soil, 70. 
loss from soils, 189. 
replaceable— 
in Hawaiian soil, 324. 
in red soils, 407. 
Potatoes, Nutritional Value (book review), 
156. 
Prairies, Fertilization of the Canadian (book 
review), 155. 
Protein, crude, in the decomposition of pine- 
apples, 322. 
Puget Sound, climate, 35. 
Pyrophyllite— 
base exchange, 373. 
dehydration curve, 260. 
Quartz, dehydration curve, 260. 
Red Soils— 
chemical composition, 400, 404. 
exchangeable bases in, 406, 407. 
investigations of Attica, Greece, 397. 
Rhizobia, response to natural humic acid, 
333. 
Root— 
development of alfalfa, 449. 
hairs, relation to clusters of microorgan- 
isms in the soil, 63. 
Sand cultures, nutrition of blueberries in, 
341. 
Silica— 
extraction from red soils with 5 per cent 
potassium hydroxide, 406. 
gel, hygroscopic moisture, 445. 
quartz, base exchange, 373. 
sesquioxide ratio, ion exchange as affected 
by, 31. 
Silicates— 
alumino, size of ions, 266. 
dye absorption by, 387. 
iron, ion exchange, 417. 
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Sodium— 
bentonite, properties, 29. 
clays, properties, 29. 
organic salts of, use of, for Azotobacter, 86. 
replaceable— 
as affected by treatment, 21. 
effect on physical properties of soils, 13. 
Soil— 
acidity, increase in spring, 188. 
alkali, see Alkali soil. 
carbonates, effect on Walkley and Black 
method of organic matter determina- 
tion, 50. 
colloids, see Colloidal, Colloids. 
density, apparent, 20. 
erosion, see Erosion. 
friability— 
index, 13, 20. 
method of measuring, 14. 
friability, as affected by— 
replaceable bases, 13. 
washing soil, 16. 
friction, 2, 3, 5-8. 
ideal, sorption in, 209-230. 
leachings, analyses, 189. 
microscopic (direct) examination, 53. 
moisture relationships, static friction 
measurements, 1-11; see also Mois- 
ture. 
nutrients, see Nutrients. 
organic matter, see Organic matter. 
porosity— 
capillary, 140. 
changes in, after swelling, 139. 
non-capillary, 145. 
profile— 
adsorption of dyes in, of podzols, 391. 
B horizon of shot, 41. 
cation exchange capacity in a podzol, 
296. 
formation, in Western Washington, 35. 
humus iron podzol, 391. 
iron podzol, 391. 
study of red soils in Greece, 401. 
reaction— 
azalea growth, 71. 
effect on root development of alfalfa, 
449. 
relation to solvent action of nitrification, 
188. 
sampling tube, 357. 
Science, Transactions of the Third Inter- 
national Congress (book review), 163. 
series, analyses or description— 
Acadia, 331; Aiken, 189; Alderwood, 39, 
41; Callam, 39, 41; Catalpa, 330; 
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Soil— 
series, analyses or description—(continued) 
Cecil, 3, 28, 271; Chehalis, 48; 
Colby, 8; Davidson, 445; Decatur, 
445; Dekalb, 449; Ephrata, 48; 
Everett, 48; Fargo, 445; Fortuna, 
3; Frio, 330; Greenville, 445; 
Grundy, 445; Hagerstown, 3, 445; 
Iredell, 29; Kalispell, 3; Kingston, 
39, 41; Kitsap, 39, 41; Lufkin, 28, 
445; McKenzie, 445; Melbourne, 
48; Meyer, 189; Monroe, 331; 
Napanee, 3; Norfolk, 331; Ock- 
lockonee, 331; Palouse, 48; Placen- 
tia, 271; Pledger, 331; Puget, 48; 
Putnam, 28, 271; Redding, 271; 
Ruston, 331; San Joaquin, 271; 
Sassafras, 203; Sierra, 271; Span- 
away, 48; Spur Tree, 3; Susque- 
hanna, 28, 271, 445; Wabash, 28; 
Wind River, 39, 41; Windthorst, 
331; Yaholla, 331; Yolo, 188, 271. 
shrinkage coefficient, 20. 
structure and swelling, 135. 
subsoil, changes in, 323. 
swelling— 
cause, 140. 
in solutions of electrolytes, 275. 
method of investigating, 137. 
microscopic investigations, 275. 
of colloidal clay, 28. 
porosity changes after, 139. 
process, 136. 
X-ray investigations, 275. 
texture, stability, 147. 
vapor pressure within, 1. 
water— 
absorption by, 138. 
extract, analysis, 188. 
system, characteristics, 1. 
Soils— 
acid, absorption of nutrients by plants in, 
192. 
base exchange, see Base exchange. 
benzene, behavior of, in, 143. 
brown forest, see Brown forest soils. 
carbonic acid in, apparatus for determin- 
ing, 433. 
chernozem, “swelling water” and “relative 
capillarity,”’ 146. 
China, Northern and Northwestern (book 
review), 158. 
cultivated, and clusters of microorgan- 
isms, 60. 
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Soils—(continued) 
dry, effect on nitrate intake by plants, 69. 
Greece, red, 397. 
Hawaiian— 
carbon : nitrogen ratio in, 315, 323. 
chemical changes of various compounds 
in, 323. 
isobutylic alcohol, behavior of, in, 143. 
lateritic, see Laterite. 
mechanical composition of shot, 39. 
nitrification, see Nitrification. 
physical properties as affected by re- 
placeable bases, 13. 
podzol, see Podzols. 
red, see Red soils. 
shot, of western Washington, 35-43. 
swelling, and soil structure, 135-151. 
zinc content, 329. 
Sorption in an ideal soil, 209-230. 
Soybean hay, composition, 191. 
Spectrum Analyses of Elements, Quantita- 
tive (book review), 156. 
Succinate, sodium, for Azotobacter, 87. 
Sugar, World, Production and Consumption 
(book review), 161. 
Sulfates— 
adsorption by iron phosphate, 425. 
loss from soils, 189. 
Sulfur requirements of Azotobacter chroococ- 
cum, 197-201. 
Talc, base exchange, 373. 
Temperature, water absorption from gaseous 
phase and, 259. 
Tomatoes— 
drouth effects on the nutrient levels in, 67. 
phosphorus from shot soil for, 42. 
Vapor pressure— 
and water absorption by the soil, 259. 
relation to capillary water, 210. 
within a soil, 1. 
Water— 
absorption by soils, 138. 
adsorbed— 
differentiation, 264. 
properties, 265. 
broken bond, definition of, 267. 
crystal lattice, 263. 
extract of soil, 188. 
planar, definition of, 267. 
“swelling,” concept, 142. 
Weeds, Suppression by Fertilizers and Chem- 
icals (book review), 153. 
Wheat, composition of straw and grain, 
191. 
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Wilting point, relation to friction coefficient, Zeolites, base exchange, 369. 
6. Zinc— 
X-ray investigations of soil swelling, 275, content of soils, 329. 
285. method of determining, in soils, 329. 


